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WHAT IS CLAIMED IS: 


1 . An apparatus for dispensing a medication fluid comprising: 
a reservoir adapted to contain the fluid; and 
a piston comprising: 

a first member adapted to be slidably mounted within the reservoir and adapted to 

form at least part of a fluid-tight barrier within the reservoir; 
the first member having an external proximate side and an external distal side, the 
external proximate side being adapted to contact the fluid and being made 

of a iftaterial having a first stiffness,(and wherein the external distal side 

\ . V 

forms an opening leading to a cavity;j 

a second member having a first side and a second side, at least a portion of the 

second Member being disposed within the cavity of the first member; and 

the first side oflthe second member being in the cavity and adjacent to the 

external Wiroximate side of the first member and being made of a material 


having alsiuffness which is greater than the first stiffness. 


2. The apparatus oflclaim 1, wherein the second member first side is in a generally 
parallel, spaced-apart relationship with the first member external proximate side. 


3 . The apparatus of blaim 1 , wherein the material of the first member external 
proximate side has a thickness dlfined by the distance between the first member external 
proximate side and the second mfember first side, and wherein the thickness is generally uniform. 


The apparatus of claim 1, wherein the first member external proximate side is 
made of an elastomeric material a|id the second member first side is made of one of stainless 
steel and plastic. 


5. - The apparatus of cla\m 1, wherein the second member is substantially contained 
within the first member. 


29 


/ 


t 


PATENT 
PD-0464 


6. The apparatus o: 
proximate side of the first me 
tight barrier within the reservoi 



m 1, wherein the second member extends past the external 
is adapted for contact with the fluid to complete the fluid- 


7. The apparatus of claim 1, wherein the second member has a generally 
compressible structure. 


8. TheWparatus of claim 1, wherein the cavity having an internal proximate wall 
and an internal side Vail, the internal proximate wall being adjacent to the external proximate 
side. 


9. The apparatus of claim 8, wherein the internal proximate wall of the cavity and 
the external proximate sidfe are in a generally parallel spaced-apart relationship. 

10. The apparatusVrf claim 8, wherein the material of the first member external 
proximate side has a thicknessWined by the distance between the external proximate side and 
the internal proximate wall of th\cavity, and wherein the thickness is generally uniform. 


1 1 . The apparatus of claim 1 , wherein the cavity comprising: 

a first chamber extending from the external distal side into the cavity; and 

a second chamber extending from the first chamber to an internal proximate wall, 

the internal proximate wall being disposed adjacent to the external 

proximate side; 

and wherein the second member is disposed within the second chamber. 
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/ 12. The apparatus < )f claim 1 1 , wherein the first chamber is defined by a generally 
cylindrically-shaped first wall extending axially from the external distal side into the cavity, and 
wherein the second chamber isldefined by: 

a generally cylinpically-shaped second wall extending axially from the generally 
cylindricllly-shaped first wall into the cavity, the generally cylindrically- 
shaped second wall having a radius which is greater than that of the 
generally cylindrically-shaped first wall; 
a ledge extending from the generally cylindrically-shaped first wall to the 

generally cylindrically-shaped second wall; and 
the internal proxinMe wall. 
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j 13. The apparatus of cMm 12, wherein the internal proximate wall of the second 
chamber and the first member external proximate side are in a generally parallel spaced-apart 
relationship. 

1 14. The apparatus of claim\ 13, wherein the internal proximate wall has a generally 
conical shape and the external proximate side has a generally conical shape. 

J 15. The apparatus of claim 14, wherein the second member has a generally conical 
face, a generally cylindrical side wall and a planar back wall, the generally conical face being 
adapted to mate with the internal proximal 


against the ledge. 0 

J 16. The apparatus of claim 14, 
25 which terminates in a spherically-shaped e 


wall and the second member being adapted to seat 


\ 

vherein the second member has a conical face portion 
d portion. 


J 17. The apparatus of claim 15, wherein the first member is made of an elastomeric 
material and the second member is made of ohe of stainless steel and plastic. 
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/ 18. The apparatus of 
has threads. 


5 pitch. 


19. The apparatus o: 
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claim 12, wherein the generally cylindrically shaped first wall 


claim 18, wherein the threads have a 2 start, 40 thread per inch 


10 


is? 


n 

m 

^ 

Q 

to 

rii 

?- 


The apparatus of claim 1, wherein the reservoir is adapted for use with a pump 
drive system\having a linear actuation member, and wherein the piston first member is adapted to 
be releasably opupled to the linear actuation member. 

21 . Trife apparatus of claim 20, wherein the linear actuation member includes a first 
threaded member and the piston first member includes a second threaded member adapted to 
engage the first threaded member. 

J 22. The apparatus of claim/il , wherein the first threaded member comprises a screw 
extending from the linear actuation rfiember and having external threads, and the second threaded 
member comprises/acavity defined byWfesUnejnherand^having internal threads positioned to 
be engaged bythe screw exter 


threads. 


J 23. / The apparatus of cl&m 22, wherein the external thre/ds of the screw are made of a 
material having a first hardness and the internal threads of the fir^ff member cavity are made of a 
material having a second hardness. 


24. The apparatus of claim 22, wherein the external threads of the screw have a first 
25 lead and wherein the internal threads of the firkmember cavity have a second lead. 
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25. A method for dispensing fluid from a fluid reservoir having a piston which 
defines an axis of travel, the method comprising: 

coupling the reservoir piston to a linear actuator, the reservoir piston comprising: 

a first membar adapted to be slidably mounted within the reservoir and adapted to 

form a\fluid-tight barrier within the reservoir; 
the first member having^n external proximate side and an external distal side, the 
external^oximate iSjide being adapted to contact the fluid and being made 
of a mdtdrial having la first stiffness, and- wherein the external distal side 
forrr/s ancWeiW^'eading to a cafvity; 
a second nfember ha/yhg a/ first sidp^and a second side, the second member being 

disbosed Wjthin the cay^ of the first member; and 
the first sideof th$ ftecondXember being in the cavity and adjacent to the 

external prdf^Wte side of the first member and being made of a material 
having a stififn\ss which is greater than the first stiffness; 
rotating a motor drive shaft;^ 

linearly actuating the reservoir piston along the piston axis of travel using the linear 

actuator in response to\rotfction of the motor drive shaft to dispense the fluid from 
the reservoir. 

26. * The method of claim 25, ^herein the second member first side is in a generally 
parallel, spaced-apart relationship with thetfirst member external proximate side. 


27. The method of claim 25, whefein the material of the first member external 
proximate side has a thickness defined by the distance between the first member external 

25 proximate side and the second member first side, and wherein the thickness is generally uniform. 

28. The method of claim 25, whereinthe first member external proximate side is 
made of rubber and the second member first side \ made of one of stainless steel and plastic. 
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29. The method of claim 25, wherein the reservoir is adapted for use with a pump 
drive system having a linear actuation member, and wherein the piston first member is adapted to 
be releasably coupled to the linear actuation member. 

30. The methodtof claim 29, wherein the linear actuation member includes a first 
threaded member and the piston first member includes a second threaded member adapted to 
engage the first threaded member. 

3 1 . The method of fclaim 30, w/herein the first threaded member comprises a screw 
extending from the li/ear actuation mettiW andJfaving external threads, and the second threaded 
member comprises Jcavity defnaed b/y the first member and having internal threads positioned to 
be engaged by the sc rew extem^tjireads. 

32. The methodp^laifti 31 , wherein the external threads of the screw are made of a 
material having a first hardness and\the internal threads of the first member cavity are made of a 
material having a second hardness. 

33. The method of claim 3\L , wherein the external threads of the screw have a first 
lead and wherein the internal threads djf the first member cavity have a second lead. 


34. A pistohJor a reservoir adapted to contain a fluid, the piston comprising: 

a first member adapted to be slidably mounted within the reservoir and adapted to 

form a fluid-tight barrier within the reservoir; 
the first member havrng^an external proximate side and an external distal side, the 
external proximate slaVbeing adapted to contact the fluid and being made 
of a material having a first stiffness, and wherein the external distal side 
forms an opening leading to a cavity>and 
means for providing a second stiffness to the extental^proximate side is positioned 
in the cavity, the second stiffness being greater thahvthe first stiffness. 
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means for coupli 
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36. Xht piston of clair^36^yherein the external proximate side of the first member is 
generally conical iXshape. 


37. A method tyf coupling an actuator to a reservoir piston, comprising: 
providing electrical^o\jierteK^ump motor which is operably coupled to a plunger slide, 
the power bXg provided when the plunger slide is in a position other than fully 
inserted iiya reservoir piston cavity; 
measuring a first [value V:orrefs>eftdfng to the axial force on the plunger slide; 
determining whether th^i/st value exceeds a second value corresponding to the axial 
force on the plupgfcr slide when the plunger slide is fully inserted in the piston 
cavity; and 

terminating electrical power\to the pump motor after determining that the first value 
exceeds the second vaHue. 

atus of claim 1, wherein the second member includes one or more 
passages thfough the $€£<3tt€L member from the first side to the second side of the second member 
to permit admittance o^a^terilization agent to the first side of the second member. 


39. The apparatus of claim 1, wherein the second member is formed from ceramic. 


40. The apparatus of claim 1, wherein the second member is formed from a plastic 
material. 

41. The apparatus of claiirKl, wherein me second member is formed with ridges on 
the first side of the second member t\> ^tvad^ttance of a sterilization agent to the first side of 
the second member. 
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42. The apparatus of claim J, wherein the second member is formed with notches 
extending from the first side of the sicond member to the second side of the second member to 
permit admittance of a sterilization igent to the first side of the second member. 


43. The apparatus of clai 
the first side of the second member 
the second member. 


m 


1, wherein the second member is formed with channels on 
to permit admittance of a sterilization agent to the first side of 


44. The apparatus of claim 1, wherein the second member is formed with corrugations 
to permit admittance of a sterilization agent to the first side of the second member. 


45. The apparatus of d 
material to permit admittance of a : 



1, wherein the second member is formed from a porous 
sterilization agent to the first side of the second member. 


46. The apparatus/of clai n 1 , wherein the second member is formed from woven 
fiber-like structures to perm/t admittance of a sterilization agent to the first side of the second 
member. 

47. The apparatus ofitlaii itTwherein the second member is formed as a composite of 


a first material with a second^ orous 
first side of the second member. 


material to permit admittance of a sterilization agent to the 


48. The method of claim 7 
passages through the second member 
to permit admittance of a sterilization 


5, wherein the second member includes one or more 
from the first side to the second side of the second member 
a4ent to the first side of the second member. 


49. The method of claim 25 


50. The method of claim 25 
material. 


wherein the second member is formed from ceramic. 


wherein the second member is formed from a plastic 
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5 1 . The method of claim 25, wherein the second member is formed with ridges on the 
first side of the second member tp permit admittance of a sterilization agent to the first side of the 
second member. 


52. The method of 
extending from the first side of 
permit admittance of a sterilizati 


cl:iim 


25, wherein the second member is formed with notches 
second member to the second side of the second member to 
on agent to the first side of the second member. 


tie 


53. The method of/Mm 25, whWein the second member is/fbrmed with channels on 
the first side of the second /hemb^r to permft admittance of a sterilization agent to the first side of 
the second member. 


54. The method of claito/5, wherein the second member is formed with corrugations 
to permit admittance cif a sterilizatjpn agent to the first side of the second member. 

55 . The method of claim 25 , wherein the second member is formed from a porous 
material to permit admittance of. a sterilization agent to the first side of the second member. 

56. The method of claim 25, wherein the second member is formed from woven fiber- 


like structures to permit admittance < 


f a sterilization agent to the first side of the second member. 


57. The method of claim 25, wherein the second member is formed as a composite of 
a first material with a second porous nWrial to permit admittance of a sterilization agent to the 
first side of the second member. 


58. The'pistbTi of claim 34, wherein the second member includes one or more 
passages through the secoh<kmeTfTb"erj from the first side to the second side of the second member 
to permit adiihittance of a sterilization agent to the first side of the second member. 
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59. The piston df claim 34, wherein the second member is formed from ceramic. 

60. The piston of \laim 34, wherein the second member is formed from a plastic 
material. 

61 . The pistoi\ of claim 34, wherein the second member is formed with ridges on the 
first side of the second me\nber to permit admittance of a sterilization agent to the first side of the 
second member. 

62. The piston oftlaim 34, wherein the second member is formed with notches 
extending from the first side df the second member to the second side of the second member to 
permit admittance of a sterilization agent to the first side of the second member. 

63. The piston of claimW wherein the second member is formed with channels on 
the first side of the second member {^permit admittance of a sterilization agendo the first side of 
the second member. 


64. The piston of clafim 34, wherein t4 second member i^ormed with corrugations 


to permit admittance of a steri 

65. The piston of <: 
material to permit admittance 


ization agent to theVirst side of the^econd member. 

aim 34, wherein me second member is formed from a porous 
of a sterilizatioh agent to the first side of the second member. 


66. The piston of claim 34, wherein trifcVcond member is formed from woven fiber- 
like structures to permit admittance of a sterilizatidn\agent to the first side of the second member. 

67. The piston of claim 34, wherein the steopnd member is formed as a composite of a 
first material with a second porous material to permita\lmittance of a sterilization agent to the 
first side of the second member. 
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